Background: The Boston Racial and Ethnic Approaches to Community Health (REACH) 2010 Breast and Cervical Cancer Coalition developed a case management intervention for women of African descent to identify and reduce medical and social obstacles to breast cancer screening and following up abnormal results. Methods: We targeted black women at high risk for inadequate cancer screening and follow-up as evidenced by a prior pattern of missed clinic appointments and frequent urgent care use. Case managers provided referrals to address patient-identified social concerns (e.g., transportation, housing, language barriers), as well as navigation to prompt screening and follow-up of abnormal tests. We recruited 437 black women aged 40-75, who received care at participating primary care sites. The study was conducted as a prospective cohort study rather than as a controlled trial and evaluated intervention effects on mammography uptake and longitudinal screening rates via logistic regression and timely follow-up of abnormal tests via Cox proportional hazards models. Results: A significant increase in screening uptake was found (OR 1.53, 95% CI 1.13-2.08). Housing concerns ( p < 0.05) and lacking a regular provider ( p < 0.01) predicted poor mammography uptake. Years of participation in the intervention increased odds of obtaining recommended screening by 20% (OR 1.20, 95% CI 1.02-1.40), but this effect was attenuated by covariates ( p ¼ 0.53). Timely follow-up for abnormal results was achieved by most women (85%) but could not be attributed to the intervention (HR 0.95,. Conclusions: Case management was successful at promoting mammography screening uptake, although no change in longitudinal patterns was found. Housing concerns and lacking a regular provider should be addressed to promote mammography uptake. Future research should provide social assessment and address social obstacles in a randomized controlled setting to confirm the efficacy of social determinant approaches to improve mammography use.
Introduction

B
lack women are more likely than white women to die from breast cancer. 1 Black women have breast cancer at younger ages, are more likely to have hormone-negative tumors that are less responsive to current adjuvant therapies, are more likely to present with advanced stage disease, and have the highest breast cancer mortality rates of any racial group in the United States. 2 Although multiple factors contribute to explain the higher mortality from breast cancer in black women, lack of regular and consistent use of mammography screening and delayed follow-up of abnormal results contribute to racial disparities in tumor stage at diagnosis and breast cancer outcomes. 3, 4 Thus, developing culturally appropriate interventions to promote entry into screening, repeat mammography use, and timely follow-up of abnormal results is a priority for black women, particularly in primary care settings. Recent studies of barriers and facilitators along the continuum of screening and follow-up strongly implicate social determinants of health as factors that place black women at high risk for receiving poor care. [5] [6] [7] [8] [9] [10] [11] Particularly high-risk groups face challenges related to socioeconomic status (SES), language barriers, racial discrimination, and geography that have broad-reaching consequences for their access to insurance coverage, breast cancer knowledge, regular providers, culturally competent doctor-patient communication, and availability of screening facilities. 8, [11] [12] [13] [14] [15] [16] These factors, in turn, pose logistical barriers to obtaining care (transportation, competing time demands), shape women's preferences and health beliefs (trust, fear, risk perception), and interact with provider and health systems factors (provider time pressures, fragmented care) to produce disparities in outcomes. 8, 11, 12, [17] [18] [19] [20] [21] As an example, qualitative work by Moy et al. 8 illustrates the confluence of these factors. In semistructured interviews with women of diverse backgrounds, African American participants indicated that their priorities and preferences for cancer screening were greatly affected by social problems (drug abuse, domestic violence) and poor experiences with healthcare systems.
To improve mammography screening patterns among black women, intervention strategies must target patients, providers, healthcare systems, and community settings. 4, [22] [23] [24] [25] [26] [27] [28] Research syntheses and meta-analyses that analyze the impact of these strategies suggest that the most successful interventions address barriers at multiple levels. 29 Among interventions that target patients, tailored services appear to outperform general health education messaging. 4, 12, 29, 30 The majority of the research in underserved populations, however, relates to single-use mammography. 29 Further work is required to identify strategies that improve use along the continuum of early detection among black women with high social and medical risks for underscreening and following up abnormal results. 4 To address these issues, the Boston Public Health Commission, the city's health department, formed the Racial and Ethnic Approaches to Community Health (REACH) 2010 Breast and Cervical Cancer Coalition to guide communitydriven efforts to understand and confront social determinants of health that may contribute to excess breast and cervical cancer deaths among women of African descent. Funded by the U.S. Centers for Disease Control and Prevention (CDC), REACH 2010 is a cornerstone of the CDC's initiatives to eliminate racial and ethnic health disparities. The REACH 2010 initiatives specifically adopted a community-based participatory research (CBPR) approach as a strategy to create culturally targeted interventions that identify and address community concerns. 31, 32 Studies that address social determinants of health, in particular, may be strengthened by direct community participation so that results are tailored to the concerns of those most affected. 33 This study reports the mammography screening intervention results of the REACH Women's Health Demonstration Project (WHDP). The WHDP was developed to test the feasibility of performing social and medical assessments in primary care settings and to address women's social concerns as a strategy to improve patterns of screening mammography use and follow-up among black women at risk for receiving fragmented mammography care.
Problem approach and hypotheses
In concert with the national REACH 2010 CBPR initiatives, concerned local citizens, including community activists, public health officials, and academics, convened with the Boston Public Health Commission in 2000 to form the Boston REACH 2010 Breast and Cervical Cancer Coalition (REACH Coalition). The development of the REACH Coalition and the Coalition's prioritization of the early detection of breast and cervical cancer have been described previously. 33 The underlying conceptual approach and hypothesis of the WHDP are that providing a comprehensive assessment of women's social and medical health will enable both women and providers to develop a joint agenda to meet women's concerns and thereby enhance women's (1) ability to attend to cancer screening, (2) skills to advocate for their needs, and (3) satisfaction with care.
The study aims reported here are (1) to test the feasibility of using a standardized health questionnaire to identify medical and social risks among women, (2) to assess the social correlates of baseline mammography screening patterns in this population, and (3) to determine if women with high social and medical risks who undergo standardized risk assessment and case management intervention can initiate and engage in regular mammography use and obtain timely follow-up for abnormal screening tests.
Materials and Methods
Intervention: case management
Based on community feedback from focus groups and community meetings, 33 the REACH Coalition designed a case management intervention to reduce social and health systems barriers to accessing care. The multipronged case management intervention provided tailored services designed to help address (1) potential social, logistic, and other health status barriers to seeking healthcare (e.g., domestic violence, language barriers, housing concerns, food insecurity, transportation, child care needs, depression, substance abuse), (2) patient-clinician communication barriers, including culturally inadequate communication about screening recommendations and abnormal results, and (3) health systems barriers, including navigation needs to help prompt and schedule screening and track and report abnormal test results, to help clinicians provide appropriate follow-up for abnormal results. Case managers received 12 months of training in the first year of the study, as well as ongoing training during the intervention. Case management training focused on women's health topics, including breast and cervical cancer screening procedures, and the conduct of culturally appropriate social assessments using standardized study assessment tools. At the initial study visit, case managers administered the study assessment questionnaire to learn women's medical and social concerns. Case managers then provided social intervention through referrals to connect women to tailored medical and social services within their health centers and local public service environments to help resolve these concerns (e.g., domestic violence assistance, mental health services, transportation assistance, food pantry services, transitional housing 2 CLARK ET AL.
services, ensuring availability of language interpretation). In addition, case managers provided navigation services for clients by tracking and contacting women who were due for screening or follow-up for abnormal results and communicating steps for completing screening or follow-up to patients. Case managers accompanied clients to medical examinations as needed to provide social support. Additionally, case managers communicated with providers of their clients to prompt providers to schedule screening and communicate follow-up needed for abnormal results to clients.
Intervention sites
A request for proposal (RFP) process was used to identify intervention sites. Selected sites were licensed community health centers or primary care clinics that served large numbers of women of African descent in Boston. Specifically, participating sites were selected that were willing to join the REACH Coalition and meet regularly with other project sites and REACH staff; that were willing to implement project protocols, including study evaluation, medical record reviews, and patient satisfaction surveys; that were willing to use a common patient social assessment tool; and that were willing to implement a tracking system for mammogram and Pap smear screening and results. Six sites implemented the intervention beginning in 2001. These included an academic hospital clinic with on-site mammography; a community health center licensed by an academic hospital, which did not have on-site mammography; a free-standing community health center with on-site mammography services; and three free-standing community health centers without on-site mammography services. Sites with on-site mammography units had on-site radiology to interpret screening tests, and sites without on-site mammography had access to local hospital-based mammography and the Boston city mammography van, which makes scheduled visits to city sites that do not have on-site radiology services.
Study participants
Eligible participants included women aged 18-75 who were residents of Boston, Massachusetts, who were not pregnant at the time of enrollment, and who self-identified as black or of African descent, including women identifying as African American, Haitian, African, West Indian, or from the Caribbean. Women who received their care or were interested in initiating care at one of the six primary care sites were eligible to receive case management intervention. Recruitment targeted 1000 women at risk for receiving fragmented primary care, as evidenced by any of the following: no medical appointments in 2 years, repeated use of the urgent care (walk-in) service, missed clinic appointments, and missed mammogram appointments. Women were identified through urgent care and appointment visit logs and through referrals from their primary care providers, on-site social workers, and community-based counselors. The analysis of mammography use was restricted to women aged 40-75 (n ¼ 483). Women with any known cancer or suspected breast cancer at enrollment were not considered eligible for screening and were excluded from analysis (n ¼ 39). Seven women who received intervention did not have medical records at their site, leaving 437 women (90.5%) who received intervention and were included in the analysis.
Measures
Social assessment tools: Women's Health Questionnaire, Study Questionnaire. At enrollment, women were required to complete the standardized social and medical assessment tool, the Women's Health Questionnaire (WHQ). The WHQ was originally developed by agencies of the Boston Public Health Commission as an assessment tool for use in primary care settings to identify health and social risks for poor birth outcomes among women of reproductive age. 34, 35 The WHQ was adapted for the present study to collect baseline information in several domains. 33 Single items collected information on factors thought to impede or promote mammography use, including (1) demographic characteristics and SES (age, country of birth, primary language, racial and ethnic identity, household income, employment status, and level of education), (2) health behaviors, family history, and physical health (self-reported prior Pap smear and mammography use, immunization status, self-defined problems with alcohol and drug use, family history of cancers, and self-rated health), (3) access to care (presence of and relationship with a regular health provider, insurance status and type), (4) social concerns in the past year (availability of social support, presence of housing concerns including affording rent, overcrowding, or homelessness, food security, work history, occupational exposures, domestic violence, neighborhood safety, any reported experience of discrimination, self-identified sources of stress), and (5) emotional health (depressive symptoms, anxiety symptoms), thought to be related to mammography utilization patterns. 8 Women had the opportunity to complete an optional assessment questionnaire, the Study Questionnaire (SQ). The SQ was designed to assess women's health beliefs and satisfaction with processes of healthcare. 33 The SQ used single items to assess issues, including reasons a woman did not have a recent mammogram or Pap smear and women's perceptions of the cultural competency of providers and clinic settings. Administration of the SQ took approximately 1 hour. Women who completed the SQ received $15 as compensation for their time; 428 women (98%) completed this questionnaire.
Medical record review
Medical records were reviewed 3 years retrospectively and annually after enrollment to record the dates when women obtained mammograms. Chart abstraction recorded the indication for the examination (screening vs. diagnostic), dates and results of mammograms, and the indicated follow-up reported by the ordering physician or radiologist, defined in terms of BI-RADS classification (normal, routine interval mammography recommended; additional views and=or ultrasound recommended; recommend 3-6 month follow-up; suspicious for cancer recommend biopsy). 36 
Statistical analysis
The study sought to understand the correlates of recent single-use mammography at baseline (predictors of selfreport of a mammogram within 2 years prior to enrollment), as well as the effect of case management in promoting mammography uptake (at least one occurrence of mammography use during the observation period, documented by medical record review), repeat (longitudinal) use over time (percentage of recommended annual mammograms that were actually obtained during the intervention), and timely followup of abnormal results.
A control group at a separate site was planned at the inception of the study but could not be recruited because of a loss of study funding. Rather than create a control group of women who would not receive an intervention among the enrolled participants, the intervention was evaluated by comparing screening rates among women who did not report having a recent mammogram at baseline (in the 2 years prior to study entry) to determine if rates could be increased to match women who reported having a recent mammogram at baseline (who had a mammogram in the 2 years prior to study entry). Second, the analyses evaluated any increased trend in initial or repeat mammography screening associated with years of study participation to determine if women with longer exposure to case management intervention had a higher percentage of uptake or repeat mammography examinations.
The intervention effect on timely follow-up of abnormal results was determined by comparing the days to follow-up for abnormal results found prior to case management intervention with those found during the intervention. Timely follow-up was defined by obtaining procedures within 3 months or obtaining additional studies in time frames recommended by BI-RADS classification. 36 Descriptive statistical analyses were performed via the F-statistic from general linear models for mean comparisons and chi-square tests for categorical variables; Fisher's exact test was used for comparisons with small numbers. Where distributions were skewed, median values with interquartile ranges are presented and compared with Wilcoxon rank sum statistics.
To analyze predictors of recent mammography use at baseline, logistic regression analysis was employed to estimate the odds of obtaining a mammogram 2 years prior to study entry, measured by self-report and adjusted for covariates, including baseline access to care (insurance coverage, having a regular provider), SES and social determinants of health, and site of enrollment. Logistic regression was also employed to estimate the adjusted odds of mammography uptake (ever had a mammogram recorded by medical record review vs. never had a mammogram recorded by medical record review, up to 3 years prior to enrollment or at any point during the study). Repeat (longitudinal) mammography patterns were analyzed by estimating the odds of obtaining each annual screening mammogram recommended during the study period. The Williams method was used to account for nonindependent observations of multiple mammography events for each woman. 37 Consistent with Massachusetts Department of Public Health recommendations, all study participants aged !40 were recommended to have screening mammography annually. Diagnostic mammograms were not considered screening examinations and were not counted in the evaluation of screening patterns. In some cases, insufficient clinical information was abstracted to identify the purpose of a mammogram coded as screening; thus, clinical judgment defined patients with multiple diagnostic or screening mammograms in a year as being eligible for screening or being under surveillance for a suspected cancer or breast problem. Women not under surveillance for cancer or suspected breast problems, with normal diagnostic mammography results, were considered eligible for further screening. Women with abnormal screening or diagnostic results were no longer considered screening candidates when the abnormal diagnosis was made; these results were considered separately in the evaluation of abnormal results.
Cox proportional hazard models were used to model the effect of case management exposure and the effects of covariates on timely follow-up of the incident abnormal result experienced by a participant. Women who received late, albeit clinically indicated, follow-up were censored at the time they received clinically indicated follow-up.
We report models that remove nonsignificant covariates ( p > 0.05) from the analysis, except insurance status and site of enrollment, which were included in all models. We hypothesized that insurance coverage and site of enrollment may confound the relationship between social determinants of health and mammography utilization; thus, these covariates are included in all models. Although the Massachusetts Department of Public Health recommends annual mammography for women aged !40, other national guidelines do not recommend annual screening until age !50. 38 To look for mammography use patterns that may have related to using different guidelines among women !age 50, we report models for the full cohort aged !40 older and the strata of women aged !50. All analyses were conducted in SAS version 9.1 (Cary, NC).
Results
Baseline characteristics by intervention site, site characteristics, and participant withdrawal characteristics Study participants were similar across sites with respect to their annual household income, experience of discrimination, and the number of social obstacles they reported (Table 1) . Key differences by site of enrollment are listed in Table 1 . Specifically, study participants who enrolled through the academic hospital clinic tended to have Medicaid or Medicare as their insurance coverage, were most likely to be U.S. born, and were most likely to have difficulties with housing (paid more than half of annual household income in rent, homelessness).
Study participants who enrolled in the hospital-licensed community health center without on-site mammography were most likely to be non-U.S. born and had the poorest selfrated health. At the free-standing community-based health center with on-site mammography, a high proportion were uninsured, although a significant proportion had supplemental private insurance. These participants had the highest self-rated health status. Study participants who enrolled at free-standing community health centers without on-site mammography were least likely to have had a regular provider at enrollment. These participants were most likely to identify themselves as having alcohol or drug problems.
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Responses to the SQ showed enrollment sites were rated similarly in terms of women's satisfaction with provider's intentions to provide their best care irrespective of race and provider respect and courteousness. Additionally, participants rated interpersonal characteristics of centers similarly (high levels of comfort receiving care and information about breast problems) but thought that the free-standing centers without on-site mammography had the least convenient access to mammography services (Table 2) .
Few women withdrew from study participation. Among women due for mammography screening, 22 withdrew (6%) chiefly because of transferring care away from participating sites (n ¼ 7) or moving away from the city (n ¼ 6); 7 women died (nonbreast cancer related), 1 woman did not accept a primary care physician at a participating site, and 1 woman no longer wished to participate. Withdrawal of two of the community-based centers without on-site mammography in 2005 occurred as a result of study funding cuts. The site withdrawals resulted in withdrawal of 51 participants (13%) whose data are analyzed here until the date of their withdrawal. Those who withdrew did not differ from those who did not withdraw by age (49.2 years vs. 50.5 years, respectively, p ¼ 0.75), income ( p ¼ 0.99), or nativity ( p ¼ 0.39).
Prediction of baseline screening rates
On average, 74% of women reported having a recent mammogram at baseline, in the 2 years prior to enrolling in case management intervention at study entry (Table 3) . Those who enrolled at free-standing community-based health centers without on-site mammography were least likely to report having a recent mammogram (59%). Table 3 shows predictors of recent baseline mammography use, stratified by age. In the adjusted model of the cohort aged !40, statistically significant barriers to recent mammography use at baseline included lacking a regular provider and having a low income (Table 3 ). An additional statistically significant social determinant of recent mammography use at baseline included having housing concerns (Table 3) . Among patients with housing concerns, 64% of women obtained mammograms within 2 years of study enrollment, compared with 79% of women without housing concerns (adjusted p < 0.01). Women who enrolled in 61 (15) 16 (18) 16 (18) 17 (17) 12 (10) Experience of discrimination 32 (7) 7 (7) 11 (11) 4 (4) 10 ( Number of social comorbidities is the sum of the following social factors potentially correlated with mammography utilization: nativity, income, unemployment, housing concerns, and alcohol and drug problems. **Statistically significant differences by enrollment site ( p < 0.05).
free-standing community centers without on-site mammography were least likely to have had a recent mammogram at baseline after adjustment for covariates; the comparison with the hospital clinic with on-site mammography was not statistically significant. Among participants aged !50, being uninsured was associated with a lack of recent mammography use at baseline; otherwise, site of enrollment trends did not differ from the cohort at large (Table 3) .
Trends in mammography uptake: effect of study participation Figure 1 shows significant uptake in mammography use over the period of case management intervention, documented by medical record review. Participating in the intervention appeared to increase the trend toward mammography uptake; an increased trend in having a single mammogram was seen in both groups of women with ( p < 0.001) and without ( p < 0.01) recent baseline use. During case management intervention, uptake rates among women without recent use at baseline approached single repeat rates among women with recent baseline use. However, an unexplained low rate of mammography use (67%) was seen among women without recent mammography use who participated in the study for 4 years or more (Fig. 1A) . Among women !age 50, an increased trend in mammography uptake was also seen during case management intervention among women without recent baseline mammography use ( p < 0.01). Uptake rates approached or exceeded rates of a single repeat mammogram among women with recent baseline mammography use (Fig. 1B) . Table 4 shows predictors of mammography uptake. The number of years of study participation was a statistically significant predictor of mammography uptake. Adjusted for covariates, the odds of obtaining a mammogram increased by 53% for each year of study participation. Lacking a regular provider at baseline reduced the odds of mammography uptake in the cohort aged !40 (OR 0.20, 95% CI 0.07-0.62).
Having housing concerns was a significant social barrier to mammography uptake (OR 0.40 95% CI 0.21-0.77). Freestanding community health centers without on-site mammography tended to have lower uptake rates than other centers (Table 4) . Predictors of mammography uptake among women !age 50 were similar, although only study participation and enrollment at the academic hospital clinic were statistically significant. 6 CLARK ET AL.
Predictors of longitudinal screening
mammograms. Among women eligible for screening, 25% obtained all recommended annual screening mammograms, 60% obtained at least half of recommended examinations (mammograms approximately every 2 years or better), and 22% never obtained mammograms during the study (Fig. 2) . Study participation did not appear to reduce the difference in longitudinal patterns of mammography use among women with and without recent mammography use at baseline. At the end of follow-up, 30% of women who reported a baseline mammogram had all recommended mammography, compared with 12% of women without a mammogram at baseline. Whereas 70% of women with a baseline mammogram obtained at least half of recommended screening during the study, only 33% of women without a baseline mammogram did so. Also among women with a baseline mammogram, 17% never obtained a mammogram during the study, compared with 37% of those without a baseline mammogram. Longitudinal screening patterns were similar when the analysis was restricted to women !age 50. Table 5 shows the predictors of longitudinal screening patterns. Years of study participation in the case management intervention increased the unadjusted odds of completing recommended examinations by 20%, although this effect was not statistically significant after adjustment for covariates, including prior patterns of use. The chief statistically significant predictors of longitudinal screening patterns were clinic factors, including participants' rating of comfort with obtaining information about breast health at the clinic (OR 3.16, 95% CI 1.79-5.60), and the site of enrollment. Compared with women enrolled at the free-standing community health clinics without on-site mammography, women enrolled at the academic hospital clinic with on-site mammography (OR 2.50, 95% CI 1.59-3.92), the hospital-licensed community health center without on-site mammography (OR 3.28, 95% CI 2.05-5.26), and the free-standing community health center with on-site mammography (OR 1.57, CI 1.01-2.42) had a higher odds of obtaining recommended longitudinal screening. Women who were uninsured and women with a family history of breast cancer were less likely to obtain recommended screening examinations in this cohort (Table 5) . Nativity was not a statistically significant predictor of baseline use, but after the intervention, women who were non-U.S. born had higher In women aged 50 and older, too few participants were without a regular provider (3%) and too few degrees of freedom to include income variable in multivariable analysis.
odds of obtaining all recommended mammography in our cohort (OR 1.68, 95% CI 1.15-2.47).
Among women !age 50, the intervention (years of study participation) did not appear to increase longitudinal screening rates after adjustment for covariates (OR 1.01, 95% CI 0.77-1.33). Predictors of longitudinal screening patterns among women !age 50 included being uninsured, nativity, being comfortable with information on breast health provided by the clinic, site of enrollment, and baseline utilization patterns. Table 6 shows the percentage of women with timely followup for abnormal mammography results. Fifteen percent (n ¼ 66) of the cohort had abnormal findings confirmed by medical record review. We found that 22 women had abnormal results found prior to case management intervention; 44 women had abnormal results found during the case management intervention. The percentage of women who received timely follow-up was high; however, there was no difference in the percentage of women whose abnormal result was found and resolved in a timely manner before case management intervention (86%) and those found and resolved in a timely manner during the case management intervention (84%). Women with self-reported health problems were less likely to receive timely follow-up than women who did not report health problems (HR 0.49, 95% CI 0.25-1.00). Compared with women who enrolled in free-standing com- Models predict odds of screening mammography uptake, defined as ever having at least one mammogram, based on a medial record review of mammography utilization from 3 years prior to study entry until the end of study participation, adjusted for listed factors. Models exclude women under surveillance for suspected cancer or breast problems. Statistically significant odds ratios (p<0.05) in bold. Timely follow-up for biopsy and repeat imaging is defined as 3 months; timely follow-up when 3-6 month follow-up indicated is defined as 7 months. Cox proportional hazard models estimate hazard ratios for timely follow-up, where those with late or no follow-up are censored as non-events. Statistically significant odds ratios (p<0.05) in bold. munity health centers without on-site mammography, women in the academic hospital clinic and hospital-licensed community health center had higher rates of timely follow-up (HR 2.54, 95% CI 1.30-4.97).
Trends in abnormal results
Discussion
The REACH Coalition WHDP employed case managers to address social determinants of health in primary care settings as a novel strategy to promote complete mammography screening and follow-up in a cohort of women of African descent who had been receiving fragmented care. The study found case management was associated with increased mammography uptake rates, although no increase in repeat (longitudinal) mammography use was found. By addressing participant-identified social concerns, we report a novel finding that housing concerns posed an important barrier to mammography uptake in this cohort. We also found, consistent with prior literature, that having a regular provider is an important facilitator of single-time mammography use. 21 Additionally, we found that insurance type and site of care were the significant correlates of repeat mammography use. We found that self-rated health problems and site of care were significant correlates of following up abnormal results in a timely manner. Finally, a hypothesis of the WHDP related to cultural competency: we found that women in this cohort rated their providers and sites of care highly along these measures, and, therefore, these interpersonal aspects of primary care factored less in patterns of mammography use and follow-up in this study.
The demonstration project has important limitations that should be noted. First, the small numbers of women in each category, particularly small numbers of women >age 50, likely limited the power to detect patterns that were otherwise observed in the analyses that included all participants aged !40. For example, low statistical power likely resulted in the nonstatistical trend associated with housing as a barrier to mammography uptake in the subset of women >age 50. We used Fisher's exact test where appropriate because of small cell sizes and used a priori hypotheses to remove nonstatistically significant covariates to preserve power in multivariable analyses.
Second, the study assessment tools, the WHQ and SQ, employed single items rather than scales to assess social and medical risks. The tools were designed for simplicity of use in primary care settings; however, they are limited in their ability to measure complex concepts, such as acculturation, experiences of discrimination, and appraisals of clinical settings. For example, our study does not find evidence of perceived discrimination as a significant determinant of mammography use, as was suggested by qualitative work. 8, 33 Our negative findings are similar to those of Dailey et al., 14 who use a validated measure of perceived discrimination. In contrast, however, Taylor et al. 15 found evidence for perceived discrimination in breast cancer incidence. It is possible that our measure of discrimination reflects known difficulties assessing perceived discrimination or that perceived discrimination has greater effects on somatic disease than mammography use. 14, 15 Third, we note several observed processes that affected the study: loss of funding led to a loss of the original control group site prior to baseline as well as two of the intervention sites during the study period. The lack of a control group could introduce important threats to validity, including an inability to distinguish study effects from historical trends. Surveillance data collected by the CDC during the study period suggest that local trends for recent mammography use remained stable during the intervention period. 39, 40 These data showed that between 2001 and 2006, 2-year mammography use among black women age 50 in Massachusetts was high and remained stable at 90.4%-93.5% during the study period; the lowest prevalence of use occurred in 2006. In contrast, among women aged !50 in our cohort, we observed increases in mammography uptake within 2 years of study participation, making a historical trend unlikely as an explanation for the study trends we observed. Furthermore, black women in the surveillance population had a considerably higher SES than our high-risk, low-SES cohort; roughly 46% of the surveillance population had annual household incomes of <$25,000 compared with 85% of women in our study population. Nonetheless, by 2 years of study participation, usage rates in our cohort approached that of the surveillance group, suggesting some mitigation of the effect of socioeconomic disadvantage experienced in our low-SES group with respect to mammography uptake.
The lack of randomized controlled design also introduces potential confounding, and we cannot fully exclude unmeasured factors that might have affected our results. We were able to assess the contribution of factors related to access to care and SES and found that the effect of case management was robust to these known correlates of mammography uptake. However, we were unable to assess the impact of health beliefs on mammography use. In our cohort, too few women endorsed concerns related to health beliefs suggested in the literature (e.g., x-rays cause cancer, physician=medical mistrust, embarrassment, fear=fatalism) to include these variables in multivariable models and assess potential confounding effects. 6, 41, 42 In addition to potential confounding bias, we note that our results may not generalize to populations where health beliefs represent larger factors in mammography use.
With respect to our findings on repeat mammography, without a control group, we cannot fully exclude differential attrition (withdrawal among women without desire for mammography) as an explanation for our results. Except for women who could not participate because of site withdrawal, the intervention was able to follow and retain 94% of women who enrolled, making selection bias due to differential attrition unlikely as an explanation for our findings. Further, in this open cohort design, we were able to use an analytical strategy that estimated the odds of completing recommended mammograms to minimize the effect of site withdrawal in the longitudinal analysis.
Importantly, there were processes we did not measure that may have helped to provide insights into the efficacy of the conceptual approach to intervene to mitigate social issues. A repeat questionnaire was not administered to determine change in any social barriers. Also, we could not systematically capture processes of communication between women and case managers that may have influenced outcomes among women and between sites. Along these lines, Bobo et al. 43 suggest intensive contact is needed to reach women with abnormal tests. In the National Breast and Cervical Cancer Early Detection Program, study staff attempted to locate and contact women with abnormal results; 93% of the cohort was reached after 7.2 contact attempts per woman, consisting of letters and phone calls. 43 Future qualitative work should describe interpersonal dynamics and successful techniques from the perspectives of case managers to inform best practices in navigator or case management interventions.
These limitations considered, the study has several strengths. The demonstration project was embedded in an infrastructure provided by an active community coalition. In this context, the study used a conceptual approach developed through community participation as well as academic literature, which led to the identification of a novel correlate of mammography uptake, namely, having trouble with affording housing. Second, the evaluation was able to observe the impact of case management on different stages of the screening process and find separate predictors of each of these steps. We find case management is helpful, particularly in initiating or repeating a single mammogram in our cohort. However, insurance type and factors related to clinic site of enrollment were important for regular repeated longitudinal use and for following up abnormal results. The effect of insurance coverage on mammography utilization has been well documented in the literature. 44 Studies are underway to understand the impact of healthcare reform on preventive services in Massachusetts, where healthcare financing for low-income women, previously supported through free care pools at clinics and community health centers, will now be supported primarily through individually purchased insurance plans, with subsidies provided for those with incomes below the federal poverty level. As of September 2008, state funding to pay for screening mammograms, previously provided through Massachusetts state-administered Women's Health Network funds, will in part be used to fund patient navigators to help support women continue screening. Our study suggests that in addition to navigation, this population of black women was helped by tailored case management that addressed participant-identified social concerns, guided by a social assessment tool. Our findings recommend social assessment as an important step for navigation processes that attempt to initiate screening practices among women of African descent. Moreover, to increase repeat mammography use and follow-up of abnormal results, we find clinic level infrastructure and unidentified site level factors need to be addressed to ensure that women at community sites who get care from mobile vans and other off-site venues are well screened. Further quality assurance work and investigation will be necessary to discover infrastructure needs and assets at these sites that can be building points for improving utilization. To date, few data assess the impact of case managers or lay health educators along the continuum of mammography screening and follow-up in quasiexperimental or randomized settings. 23, [45] [46] [47] Future research should determine the efficiency and cost of addressing social determinants of health as a case management strategy in a controlled, randomized setting. 27 In our intervention, in order to serve up to 200 women per site, one case manager and one on-site administrator were employed. A formal study of the cost efficiency of case management as a strategy for increasing mammography uptake was beyond the scope of this project.
Conclusions and Action Steps
Our study finds that a social determinants of health approach to case management appears to improve uptake of mammography, whereas site level factors and insurance coverage were stronger correlates of repeat mammography use and follow-up of abnormal results. Policy implications of our results suggest further investigation into intervening at the level of social determinants of health, such as housing concerns, to promote mammography use. Additionally, developing process measurement methods for tracking social determinants of health interventions may improve medical and public health practice. Ultimately, the demonstration project showed that strategies to identify and mitigate the impact of social determinants of breast cancer screening can be successfully employed in primary care settings. Importantly, the REACH Coalition succeeded in mobilizing community assets to provide solutions to this priority issue for women of African descent.
